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yy Wilcke mixture. consloting of. $3 166 of rubber. end 25. . 


lee of cement. ond water is us te wake aonaul’y for in- 
svhatine. ond erakesting wader ga round abies plper.. 


Tne pips was prepared by wrap; pds g it fivat with « 
f.if/) inom tiiek eorpugated. aren one. nent ie 
& Layer Of Béphelt Anpregnate (Papers 7 


A 46 1/2 Inch eqaare Golalis af Weer. wae cuinek: 7 
between, formt and caved for 20. deyh. Ag the Wear wee. 
beiny goured, two slabe een Gxial iach ware east for 
Lavera ak eterninations oi the. Wigiweel, comdue tis iehcade 


kt the end of the curing period the qonduit wes 
eevered with camp earth £0 &.depth of sbeut o inches » 


after wiich Steen at 350% was turaed into tle pipe snd 


held et thet temp reture for one week. Ligh 
omte In Ghe pips hed appeoncned a. steady. or ay the - 
ond of the we _». the ratio of condenagte sollectei fren 
the & f% feesaring section te the weat of the syeten was 
ome to Pive and the SonpEteS x faater vale @nwe tie 
Btufar( eq fH)i’ "i fia da Peo ase PS 


then the wakes fable. wee | wadaed mo that {ree water 
covered the sondulk,. the condensate ratio of the senc« 
wring Seetion ené syaten wee. ono bo one, avd the head 
capacity es the oud. wae poh iarge Mmoigh te madsteia.. 
350°? stsen tenperature. Caulking of g11 poasible : 
sourees of waber “leakage: eround the. ends of the eonduit 
and the thermocouples ontedded dm the sleer dia not 
mater aliy lessen the. rate of steen condensation. 


_Inapestion of the condult shoved orecke in the 
Wieer real ating Prom tae themmecouple wires and revealed 
isek of howegeneity in the meterial. Secause it sould 
not be established wiether or not the thermocouple Leads 
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were reaponal' le for the eracking ana because the oir 
“apace oreated ereund the: pips by the corrugated paper 
had been seoled ai voth ends in the Mraet Spee linen 1% was 
nae that @ second condudt would be poured for teat. 


. the aevona épectnen projects through ‘the teat vex 
“et both onde so @ water tight seal betwoen the end of the 
‘¢endult and the wooden box ie unnecessary and the alr 
‘Bpace adjacent to the pipe can be lefe Piges as veth.enda. 
Fewer thermeccuples were used mo none of then penetrate 
the entire Wicor envelope. The #icer was wiaga in a 
mortar mixer &6 retonmented by the manufasturer inatesc 
of the cement siner used for the firet ereeinen,. “ce. 
‘uring peried has been completed on the aeocnd specimen 
and be condensation test wild CoMmEnee nay 3h 


| © ig Oxexd ines glare vast: “han the flrat ‘epeoinen 
‘eas poured hed @ density of 67.3 Lee/ft3, even dried at 
‘21s? At a2 mean semper ture of vp En 4 the thermal eon 
dus tivity was 24985 spa i“ 
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ae. the save we wore “then nunitnined:. Pct a pl nao 

er 350°" for 2h hour ev whiter the themimi sonductiyit: 

_ waa 1.06 Btufhr (aq teh /in.) fer tie sade mean tenpera- 
| Bure. “fhe beat trenémiseion factor from the pipe surface 
te the euface of the sondutt eonputed from date obtained 
Gt ateady conditions in the moist earth: was 3.132 Gtu/nr 
At ft} *v/in,) veaed on the temperature difference between 
“Sive surface le @ station @ix inches fran the ges Surf ste 
hae inside: ag: ripen ce thie: ermonsiaie ) 


Qurvent Invulated pipe genduit i@ macufactured by the 
Durant International Corporation ef Wiliitamtewn, WW. ce 
ae specimens sabaltted consisted of 20 ft lengths ef 
four inch dlemeter black steel pipe encased in a tww-ineh 
‘thickness of Unibestos wolded insulation. Load bearing 
Spacer pinge ene inch im depth were placed around the 
_ineulation and a 26 cuape welvanized sheet metal Jacket 
 WOS applied over the ring#.s Tue one ineh vald between 
| dneulation amd Jacket waa filled by pouring Biyhenedt! on: 
point nechelt eat @ temperature of LSOP through heles, 


on 4 ” 


spaced 15 inches apart, in the retsl jacket. The ends 
of these specimens were sealed by waterti ns welded 
and 88pd. 


tne of the three specimens did net heave eeohelt im 
the void between the Ineulation and the metal sachet us 
eeeeived, thie void wae filled in amall ineresonts wi th 
asphalt ot temperatures of vans hoor, Lsor and soar 
in emblente of 75F end 2ar “ebudy thie pourtar chevee ter 
Latios or the ‘aBpielt. 


Volaed speeinens of efrhbait were heated in an oven 
=n a Penge oF Senora terey: ae Geterning: ‘woftening ox 
& —— 


er ate dey ‘tighten ambbynte of the auphalt wae ‘nut 
in @ecerdance with the method deseribed in 255 RP gs7? 
"4 Chromatesrapiie Methed far the i ‘rea tionation ‘ef 
Asphalt. into dletinetive Groupe: of ‘Gomponents.™ 


Several teat eentt thon were ovented te determine 
anther the Unibestes ineulaticn could be Gried out if 
it became wetted curing inatellation and what heppened 
te the asphelt jecket when saturated atiam at a temper 
ature of 376P WAS vKaseing through the pipe (1) with the 
metal jacket renoved and the oeniult buried in the scround, 
(2) with the metal jacket removed, the ineulation saturated 
with water, and the conduit buried in the erouna, (3) with 
the metal jacket renoved, the iveuletion aacurated with 
water, and the conduit suspended shove ground, (i) with 
the mete) Jacket im place, the Insulation saturated with 
MERGE y 2 and m= eenha) v* “suspended above prownd. 


: hye wien’ Anette! unde ary waaliaenn;: temperatures 
om Unibestes and aaphelt were very close te those adver- 
thset by the manurac turers nN 2 


eo. ae There: was @ a slight ‘phbenc’ hewhira: egeass. flow 
pe the e@pnalt in the dry specimen when beurfed, This wes 

& Little more pronounded at the ende near the metal cap 
and ef the opecer rince. 
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3, When Saturated with water the Unibestes wilh 
sbearh a maxiioim Of 10 te id ibe per rumning foot on a 
keinch pl pe. 


ie vhen installed in the evound with wei Uni bestas 
wn susan the abe the steam formed in the Inculation 
pet asphalt COverinee 


. with a stean teugerature of 375° in the pige the 
dnd bestes dried ues one Kkelf its thickness in 
sala weexe ween burded 


2 &. ‘About woethiras the original quantity of water 
absorbed by the Unibestos we evnvorated from the buried 
test Specimen in two wevke, "here was evidence thet the 
soleture distri bution bal a@epresched 4 giesdy State curls 
UHde time. 


7s The o@ter belf of the acbestes severing wae 
ebvicusly wet, whereas the inner 3/) to t-ineh WAS apace 
ently dre. . There. were pockets of tree water in the in~- 
“eons et oe ae wht omer at the end of two 
WHA 


&. the tauren: on the jo and outer surfsces 
ef the eaphelt reaghed 211 to 214° at acme atetiona wiring 
the first hour efter admitting steam te the pige. After 

tus weeke operation the oe obalgrspi ranges from 1357 te 
sare The. oneal ™ s Acie — $n. the a Py aPESEr 
mer wae LIF. ; 


®, the asphalt om the wet specimen became quite 
@oft and there was Some ulasti¢c flow of the aaphelt away 
from the top Bide, expecially near the metal GBpBe 


20, When the Uni beatos wae wetted and the epecimen 
mounted steve ground without the metal Cover, and siecn 
admitted te the pipe at ingreasing temperctures fren 276° 
to 345) during an eight howr period, the asphalt envelope 
‘wortened anc Teli off leaving & tain aspealt film en the 
Univestos, After 10 daya Beating with eteum at 373% she 
Unibestos waa dry from the pipe surfese outward for about 
— pra ite talekneses the remainder was quite wet te. 
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lie ‘hen the Uniboewteos wae wetted and the @pecimen 
mounted shove gmoun with the metal cover on, Sul the ends 
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of the insulating jacket open, steam at 373° Palled te 
4latert whe aaghait gad dvied the Unibestos fer only Ts 
of ite thicmes@. A eolwm ef water vaper was ejected 
woenm the asphalt wae ruptured for tastvection at the end 
er the test. 


12. Molded speginens of the aaphalt were sub jected 
$6 Sontwolled heating to determine #ortening anid, BLUM 
The agpuelt slueped same at 200° in two houre; it flowed 
outward inte a emeoth sage at 2h4F in 35 minutes. 


is, “se eephalt furnished py the memufectarer gro 
Cased &@ cowed envelope withous voids or seems when ,powred 
at temperatures of 3507, hOOF, L8OF, sma S00F inte pipe 
@pecimens at 70) ana 12. 


For underground toadian gf the heat trapemiasion 
facter of Giiaulatien with controlled conditions, the 
ineulation wee poured inte « 12 1/2 by 12 1/2 ineh form 
surrounding &@ four~ineh plee centered in a Pov kixktxi2? 
in elge and filled with aven<dried dirt. ALGOr maine 
teluing @ Saturated @team tempersture o7 350°F in the 
plpe for abeut two weeks @ @twadry pate of neat Lose wae 
eogerved and the temperature gradient thre agen the olléue 
Late end surrounding @arth wae Steady, Tne @team wae then 
auut of f and the inatel lation 2.3 owed. $6 eool after woich 
the earth waa saturated by intredueing water at the settom. 


Goservations were mede of heat loses end texperature 
GistvLbutien a4 Steady conditions wlth @ieam ab a temper 
ature of 350°F Im the pipe whem the water table was one 
foot below the center line of the plpe, 8% the center Ling 
“<4 the pipe, enc ene foot abeve thecenter line af the 
a Pee 


& 20 feet section of four inch pipe was tnstelied in 
a trench about 13 inches wide and 16 inches deep. Wet 
viieulation ang dry Glisuietion was placed around the 
pipe during two successive taste to a minimum thickness 
or four inches and covered with @ix inchea of dirt. “he 
inguletion wee heated as rapid). a8 the gtear qenorallng 
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